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Abstract 
As an innovative tool, weather index agricultural insurance (WIAI) was introduced into China in 2008. Before product designing 
and selling to farmers, it is necessary to understand farmers’ real desire so that the product can be tailored to fit their needs. This 
paper focuses on the demand analysis for WIAI on household level. With this goal, 660 households located in 22 administrative 
villages in Changfeng and Huaiyuan county, Anhui province, China were surveyed. Survey questions covered risks faced by 
households, their coping mechanisms and willingness to pay for WIAI. Survey data were assessed and findings are shown as 
below: drought and flood were major weather risks for crops; the key coping strategies to crop loss were seeking employment 
elsewhere, or borrowing money from relatives or friends; most of investigated farmers showed interest in WIAI; those who were 
more familiar with insurance, or whose losses were higher due to deficient or excessive rainfall, or who had more trust in the 
accuracy of local weather forecasts, expressed more interest in WIAI with the quite low correlation coefficient, while statistically 
significant. It hints that there are potential demands for WIAI among farmers. However, methodologies deserve further 
development so as to provide more reliable assessment of the relationships between the willingness to pay and the above-
mentioned three factors. 
© 2010 Published by Elsevier B.V.      
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1. Introduction 
Extreme weather events and climate disasters can have devastating impacts on agriculture. Farmers, especially, 
those depending on rain-fed agriculture, are extremely vulnerable to these risks. China is a typical meteorological 
disaster prone country. Under the background of climate change, the effects of drought, flood and other nature 
disasters on agriculture worsened since 1990s. There were more than 3000×104 hm2 drought-influenced arable land 
in 1992, 1994, 1997, 1999, 2000 and 2001 (Deng et al. 2007) in China. The most severe drought in the last century 
occurred in EN, China in 2004(Chen & Diao, 2005). Floods have also an aggravated trend. Yangtze River 
experienced severe flooding in 1991, 1995, 1996, 1998 and 1999. Huaihe River, Yellow River, Weihe River flooded 
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in 2003. Pearl River flood occurred in 2005. Huaihe River basin-wide flooding occurred in 2007. With the climate 
warming, low-temperature damage has mitigated in some degree (Ma et al. 2006). However, a rare low-temperature, 
sleet and freeze disaster spread in 20 provinces (municipalities and autonomous regions), causing serious loss of 
crop (1431.8×104 hm2 arable land influenced, 737.5×104 hm2 arable land affected, and 197.1×104 hm2 arable land 
having no-harvest). (Liu et al. 2008).  
Farmers usually have few options for risk management and their coping strategies are often inefficient and fail to 
fully mitigate these threats when they suffered catastrophe. Agricultural insurance is an efficient risk transfer tool. 
Unlike developed countries, where agricultural products were often insured, the coverage of agricultural insurance 
was still very low in China before 2004. It was first proposed in the No. 1 document of Central Government of 
China in 2004, facilitating the establishment of policy-oriented agricultural insurance (PAI) system and the initial 
trial of selected products in some regions. Since then on, PAI has been mentioned in No. 1 document of Central 
Government of China each year. PAI is now in full implementation. It adopts traditional agricultural contracts, with 
wide coverage and low-security and government is the provider of premium subsidies.. 
Farms in China are significantly smaller than those in developed countries like the United States and Canada. For 
traditional crop insurance products, smaller farms typically imply higher administrative costs share in the total 
premiums (Hess et al. 2005). To overcome problems and gaps in traditional crop insurance programs in developed 
countries, alternative solutions are therefore urgently needed. Index insurance products exhibit some potential in this 
regard (Skees et al. 1999). 
The payout of Weather index insurance (WII) is not based on actual losses experienced by policyholders but on 
weather index, which is highly correlated with actual losses. WII has been carried out in a number of developing 
countries including India (Hess, 2003), Ethiopia (Hess et al. 2006), Malawi (Hess & Syroka, 2005). 
The International Fund for Agricultural Development (IFAD) and the United Nations World Food Programme 
(WFP), in partnership with the Chinese Ministry of Agriculture (MoA), jointly launched the pilot project on 
Weather Index Agricultural Insurance in Vulnerable Rural Areas in 2008. Institute of Environment and Sustainable 
Development in Agriculture, Chinese Academy of Agricultural Sciences (IEDA, CAAS) was appointed to 
implement this project on behalf of China in 2008, to test if weather index agricultural insurance (WIAI) could offer 
an appropriate approach for sharing and mitigating weather risk in rural China.  
Before designing a WIAI product and preparing its sales to farmers, it is crucial to understand what these farmers 
and their householders’ desire so that the WIAI product can be tailored to fit their needs. With this goal, 660 
households located in Changfeng and Huaiyuan counties, Anhui province were surveyed.  
2. Data & Methods 
2.1.  Study Area 
Changfeng and Huaiyuan counties, both located in the center of Anhui Province, were selected as the WIAI pilot 
area. The former is located in the shed of Yangzi River and Huai River with humid subtropical monsoon climate. 
The latter is located in the middle reaches of Huai River Basin, south of Huaibei Plain, with a semi-humid monsoon 
climate. Nine rivers, including Huai River, Guohe River, Qianhe River, etc. are running through Huaiyuan, so this 
area enjoys abundant water resources.  
2.2.  Demand Assessment Questionnaires  
Demand Assessment (DA) data was collected via survey using Demand Assessment Questionnaires (DAQ), 
which included 45 questions and was developed through a series of consultation sessions. Questions covered basic 
information of respondents, the actual and perceived risks faced by these households (HHs), coping mechanisms 
currently used, farmers’ ability to pay (ATP)  and their willingness to pay (WTP) for WIAI,  average HH’s access to 
credit and their current agricultural production practices, etc. 
2.3.  Sampling Methodology  
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Based on the HH population figures of Changfeng and Huaiyuan counties (Tab.1), a sample size of 665 HHs was 
planned with confidence interval of 5 and a confidence level of 99%. 22 administrator villages are sampled. Given 
the relatively consistent population and average size of these AVs and for the sake of convenience and cost control 
and, 30 HHs, a generally accepted number were sampled in each of the AVs. The actual sample size was then 660 
HHs (instead of the planned 665), with a confidence interval of 5.02( instead of the planned 5.00) and a confidence 
level of 95% (instead of the planned 99%), which were viewed as acceptable. In order to determine which AVs were 
selected, a Sampling Interval was calculated. The Sampling Interval is equivalent to the population (436,281) 
divided by the number of AVs to be selected (22). In the case, it equals 19,831. 
Tab.1: Population & Household figures used to calculated sample size 
 Population % Households (HH) % 
Changfeng County  692,369 37 167,681 38.5 
Huaiyuan County   1184,970 63 268,600 61.5 
Totals 1,877,339 100 436,281 100 
Sample size needed*  665  
*Number of HHs needed at confidence interval of 5 and a 99% confidence level 
Source: 2006 population/household data from www.ahczws.gov.cn 
14 AVs with number of 1 to 14 in Huaiyuan county and 8 AVs with number of 15 to 22 in Changfeng county 
were selected, and then, 30 HHs were randomly sampled in every AV.  
3. Results & Analysis 
3.1. Perceptions of households-faced risks  
HHs were asked to choose top two risks for their agricultural production over the last 10 years from a list in the 
questionnaire. Valid 41.3% of HHs perceived flood, 25.8% of HHs perceived drought, and 19.8% of HHs perceived 
crop pest as the top risk (missing data were 8, or  1.2%). Valid 47.9% of HH  perceived crop pestˈ 13.4% perceived 
flood and 11.5% perceived drought as the second risk (missing data were 42, or 6.4%)(Fig.1). 
Fig. 1 the first and second most risk to HH agriculture: Last ten years
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With regard to the top and second harmful factors for HH’s agricultural production, crop pests were identified as the 
primary problem by 34% HHs, followed by floods by 27.5% and droughts by 19%. 
On the AV level, flooding was identified as the primary negative impact to agricultural production in Huaiyuan 
over the last ten years and for Changfeng it was drought (Fig.2).  
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Fig. 2 The first most risk to HH agriculture on AV level: Last ten years
3.2. Perceived relation between crops losses and instability of rainfall 
HHs were asked to estimate the average percentage of crops losses due to rainfall (e.g., unpredictable rainfall, 
insufficient rain, excessive rain) per year over the last 5 years. In the collected 587 QAs (valid 88.9%), 3.2% of HHs 
reported that their losses were not due to too little/too much rain, while 58.3% of them reported that more than 50% 
of their losses are due to these, 15.5% of them reported that all of their losses are caused by rainfall. (Fig.3). 
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Fig.3 of crop loss over last 5 years, percentage due to too much/little rain
 Tab.2: Perceived reliability of rainfall 
 Frequency Percent Valid Percent
Erratic 288 43.6 44.1
Moderately reliable 290 43.9 44.4
Very regular/reliable 48 7.3 7.4
Don't know 27 4.1 4.1
Valid Total 653 98.9 100.0
BuChun Liu et al. / Agriculture and Agricultural Science Procedia 1 (2010) 179–186 183
3.3. Perceived stability  of rainfall 
When asked the stability of rainfall in their villages over the last 10 years, only 48 HHs( valid 7.4% )perceived it 
was very regular or stable; 290 HHs (valid 44.4% ) perceived it was moderately stable, while 288 (valid 44.1%) 
pointed out it was erratic (Tab.2)(missing data were 7). 
3.4. Household risk coping strategy  
HHs were asked to identify three main ways to deal with significant crop or livestock losses. Based on the 
primary strategy data (missing data were 8), 364 HHs( valid 55.8% )reported to seek off-farm work, 110 HHs (valid 
16.9% )borrowed money from relatives, less than valid 5% of them sent children to work outside HH, used HH 
savings or other solutions mentioned, and 54 HHs (valid 8.3% ) adopted another way. With regard to the secondary 
strategy (missing data were 20) data, the percentage of borrowing from relatives were the highest with a valid 34.4% 
(220 HHs), the following were taking nothing with valid 15.8 % (101 HHs), borrowing from friends with valid 
12.0 % (77 HHs), senting children to work outside HH with valid 11.1% (71 HHs). According to the tertiary 
strategy data (missing data were 44), 287 HHs (valid 46.6%) did nothing, 164 HHs (valid 26.6% )borrowed money 
from friends (Fig.4). 
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Fig.4 The primary, secondary and tertiary strategy for HH’s risk 
3.5. Perceptions of weather forecast  
HHs were asked  whether  the weather forecasts in  their area were accurate and  reliable. Valid 70.1% of them 
thought the forecasts were generally accurate. Only valid 2.4% thought they were not accurate, and valid 25.6% 
thought they were accurate at sometimes (Tab.3) (missing data were 5). 
Tab.2 Perceived accuracy of local weather forecasts 
 Frequency Percent Valid Percent
No, not accurate 16 2.4 2.4
Sometimes accurate 168 25.5 25.6
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Usually accurate 459 69.5 70.1
Don't know 12 1.8 1.8
Valid total 655 99.2 100.0
Tab.3 HH understanding of how insurance functions 
 Frequency Percent Valid Percent
No 274 41.5 42.0
Yes, know a little 303 45.9 46.4
Yes, understand well 76 11.5 11.6
Valid total 653 98.9 100.0
3.6. Understanding of how insurance functions 
HHs were asked if they, or the head of HHs, had general knowledge about the insurance and how it worked.  
Based on the data(missing data were 7), valid 42.0% of the HH respondents were not familiar with its functions, 
valid 46.4% of them knew a little, only valid 11.6% of they understood its well(Tab.3). 
3.7. Willingness to buy agriculture insurance 
In order to test the potential WPT for WIAI, HHs were asked about their desire to purchase agriculture 
insurance if available now or future. Valid 73.7% of HHs responded with willingness to buy it, valid 17.6% of HHs 
was not sure whether they would buy it, valid 8.7% of HHs would not buy it(Tab.4) ( missing data were 6). 
Tab.4 Interested in purchasing agriculture insurance 
 Frequency Percent Valid Percent
No 57 8.6 8.7 
Don't know 115 17.4 17.6 
Yes 482 73.0 73.7 
Valid Total 654 99.1 100.0 
Tab.5 Correlations for potential interests in WIAI 
x33 x35 x40
Pearson Correlation Coefficient .080 (*) .091 (*) .081 (*)
Sig. (2-tailed) .044 .027 .040
Listwise N 638 582 648
*Correlation is significant at the 0.05 level (2-tailed). 
Dependent variable: potential interests in WIAI 
Independent variables, x33: perceiving of accuracy of local weather forecasts, x35: perceiving of the percentage of crop losses due to too 
much or little rain over 5 years, x40: understanding of how insurance functions
3.8. Correlations between willingness to buy agriculture insurance and some variables 
In order to identify factors related to WTP for agriculture insurance, potential interests in WIAI was defined the 
dependent variable expressed by y, others was defined the independent variables expressed by xi. (i=1, 2… 44). x33,
x35, x40 represent respectively HH’s perception of accuracy of local weather forecasts(if the answer was “don’t 
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know”, it was defined a missing data), perception of the percentage of crop losses due to too much or little rain over 
5 years, and their understanding of how insurance functions. There were significant bivariate correlations between 
x33, x35 or x40 and y. However, the correlations were weak with correlation coefficient far below 0.3(Tab.5). 
There was not any significant bivariate correlation between two variables of x33, x35 and x40 via statistic analysis, 
so, x33,  x35 and  x40 were independent among each other. There were significant relationship between only x35 and y,
between x33, x35 and y, or between x33, x35, x40 and y by the Multi-variables linear regression analysis (Tab.6 & 
Tab.7).  
G
G
G
G
G
G
Tab.6 Multi-variables linear regression analysis 
Model 
Unstandardized
Coefficients 
Standardized
Coefficients t Sig. 95% Confidence Interval for B 
B
Std.
Error Beta Lower Bound Upper Bound 
1
(Constant) 1.786 .026 67.920 .000 1.735 1.838 
x35 .001 .000 .108 2.567 .011 .000 .002 
2
(Constant) 1.651 .072 22.950 .000 1.510 1.792 
x35 .001 .000 .111 2.645 .008 .000 .002 
x33 .050 .025 .085 2.022 .044 .001 .098 
3
(Constant) 1.579 .083 19.096 .000 1.416 1.741 
x35 .001 .000 .123 2.897 .004 .000 .002 
x33 .053 .025 .090 2.142 .033 .004 .101 
x40 .033 .019 .074 1.758 .079 -.004 .071 
a Predictors: (Constant), x35(perceiving of the percentage of crop losses due to too much or little rain over 5 years)
b Predictors: (Constant), x35(perceiving of the percentage of crop losses due to too much or little rain over 5 years),  
x33(perceiving of accuracy of local weather forecasts) 
c Predictors: (Constant), x35(perceiving of the percentage of crop losses due to too much or little rain over 5 years),  
x33( perceiving of accuracy of local weather forecasts,), x40(understanding of how insurance functions) 
d Dependent variable: potential interests in WIAI 
Tab.7 ANOVA testing 
Model Sum of Squares df Mean Square F Sig.
1 Regression .575 1 .575 6.590 .011(a) 
Residual 49.005 562 .087
Total 49.580 563
2 Regression .929 2 .465 5.358 .005(b) 
Residual 48.651 561 .087
Total 49.580 563
3 Regression 1.196 3 .399 4.615 .003(c) 
Residual 48.384 560 .086
Total 49.580 563
a Predictors: (Constant), x35(perceiving of the percentage of crop losses due to too much or little rain over 5 years)
b Predictors: (Constant), x35(perceiving of the percentage of crop losses due to too much or little rain over 5 years),  
x33(perceiving of accuracy of local weather forecasts) 
c Predictors: (Constant), x35(perceiving of the percentage of crop losses due to too much or little rain over 5 years),  
x33( perceiving of accuracy of local weather forecasts,), x40(understanding of how insurance functions) 
d Dependent variable: potential interests in WIAIGG
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4. Conclusions  & Discussion 
Overall, crop pests, drought, and flood were identified as three major risks for HH’s agriculture production. 
Usually, occurrence and prevalence of crop pests are closely related to weather conditions. So, it would be 
appropriate to design agriculture insurance contracts using drought index, flooding index, or other weather index 
related to crop pests.  
Most HHs thought that their crop losses over the last 5 years were caused by too much or too little rain. So, 
fluctuation of rainfall should be paid attention before finding a fit index to design WIAI product.      
In face of agriculture production risks and large losses, famers’ key coping strategies were to seek employment 
elsewhere, or to borrow money from relatives or friends. It means that they usually shoulder risks by themselves or 
transfer these to their relatives or friends. Few farmers turn to agriculture insurance for risks sharing and transfer . 
Most farmers show interest in WIAI. Generally, Households, who are more familiar with insurance, or whose 
losses are higher due to deficient or excessive rainfall, or who show more trust in the accuracy of local weather 
forecasts, are more inclined to express interest in WIAI with the quite low correlation coefficient, while statistically 
significant. It implies that the farmers have potential demands for WIAI. However, methodologies should be 
improved to provide more reliable assessment of relationships between the willingness to pay with the above three 
factors. It is illustrated to some degree that farmers with higher weather risks have higher demand for WIAI product. 
To enhance farmers’ understanding of how insurance functions and to improve the accuracy of weather forecast may 
increase farmers’ interest in WIAI.  
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